
REV. 
LTR. 

PPROVAUDATE 

orm 735-A-6 Rev 6-91 



. . . . . . . . . . . . . . . . . . . . - .  . . - - 

. -  e........... ...-....-..I 

. . . . . . . . . . . . . . . . . . . . e . . . . . . . . . - . .  a *  

..... f .... . ....a. .................................................................................... 
. . . . . . . . . . . . . . . . . . . . . - . - . * . . . m e .  

..........I.........-.-.*. 

.......................................... 
. . . . . . . . . . . . - . . . . . . . . . . . . . 

OVAL ..................... 
S . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.4 DISPOSITION OF OVEDITEMS ............................. 
. . . . . . 1 . . . . . . . . . . . . . . . . - . . . . . . . 

4.4.2 Other Items . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4.5 SOIL ANALYSES . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4.5.1 Soil Samples for Analysis . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . 
4.5.2 Analysis Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4.5.3 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4.6 FACILITY STATUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
WASTE VOLUME GENERATED AND DISPOSAL . . . . . . . . . . . . . . . . . . . . . . . . 
PERSONNEL RADIATION EXPOSURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
PROJECT COST EVALUATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7.1 COST ESTIMATES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
REFERENCES ...................................................... 

TABLES 

1. Calibration Sources Used at TO29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5. Results of Soil Sample Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

FIGURES 

1-1. MapofLos AngelesArea ............................................... 
1-2. Map of Neighboring SSFT, Communities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-3. USGS Topographic Map of Portions of Calabasas Quadrangle; Bottom Left 

Area Corresponds to SSFL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-4. SSFL Layout Showing the Location of Building TO29 . . . . . . . . . . . . . . . . . . . . . . . . 

I 

1-5. Photograph of TO29 Looking South Southwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-6. Entrance Gate to Building T029, From the West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-7. Building TO29 View From the South (close-up) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



ail ....................................... 
............ cavation 

. Photograph of Disasse 
............................................................. Disposal 24 

4-7. Schematic of Ra-22b Source Storage 11 Showing Locations from 
Samples were taken for Analysis ......................................... 28 
nterior of Building TO29 Following estoration ............................. 30 



Figure 1-4 is a plot plan o f t  ortion of SSFL (known as "Area IV") where 
Building TO29 is located. As shown in this figure, access to TO29 is by way of 10th Street, which 
intersects ""6Ttreet just southwest of building T064. An asphalt roadway (1 0th Street) runs 
,right up to the facility. A portion of the roadway is fenced in as part of the facility. Figure 1-5 is 
an old photograph of TO29 and the surrounding area, looking south-southwest. Figure 1-6 
shows the entrance gate on 10th Street and the west wall of T029, and Figure 1-7 shows a close- 
up view from the south. 

UILDING CHARACTERISTICS 

Constructed in 1959, as an open bay facility, TO29 is a Butler-type building with a steel 
frame and corrugated metal siding and roofing. The building is 20 ft x 40 ft with a 12-ft eave 
height. It is a single room with no office, support laboratory, rest room areas, or installed air con- 
ditioners. The ceilings and walls are insulated with 1-in. thick fiberglass mat. The floors were 
originally tiled with asphalt tile, the tiles were subsequently removed, and the floor is now a bare 
concrete slab. - 

1.3 FACILITY OPERATING IIISTORY 

From 1959 to 1974, Building TO29 was used as a facility for calibrating radiation detection 
instruments. In 1959, and in subsequent years, it was called the Radiation Measurements Facility 
and the Old Calibration Facility, respectively. The plot plan shows locations within the building 
where the calibration sources were housed. Table 1 lists the calibration sources used in the facili- 
ty, their source strengths and the source calibration dates. Of these, the three Ra-226, and later 
the two Cs-137 sources were housed inside a source storage well made from a 12-in. diameter, 
10 ft long, Schedule-20 galvanized pipe casing which was installed below grade. Figure 1-9 
shows details of the Ra-226 source storage well. The sources wer4 attached to nylon strings and 
were guided through I-in. diameter pyrex tube thimbles within coixia~,  Schedule-40 galvanized 
pipes which were evenly spaced within the casing and embedded in concrete. The three 
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Figure 1-2. Map of Neighboring SSFL Communities 
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Figure 1-3. USGS Topographic ~ a l ;  of Portions of Calabasas Quadrangle; 
Hottom Left Area Corresponds to SSFL 



Figure 1-4. SSFI, Layout Showing the ]Location of Building TO29 
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Figure 1-5. Photograph of TO29 Looking South Southwest 
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Figure 1-6. Entrance Gate to Building T029, From the West 
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Figure 1-7. Building TO29 View From the South (close-up) 



G r a p h i t e  Neukron 
Exppsure nlock  - 

- - A  

7- - - - - - -  
I n s k r u r n e n t  Carriage 

Co-60 Sou r ee Cell--- 
panel I . I 



I 

Dare: 3/28/96 

Figure 1-9. Ra-226 Source Storage Well Detail 



(3) Ra-226 
(4) co-60 
(5) PoBe 
(6) PuBe 
(7) cs- 1 37 
(8) CS- 1 37 

4.8 
132 
930 

Unknown 
Unknown 
Unknown 

5310 
5260 

September 1963 
September 1963 

*Date source strength was measured. 

All of the sources were fully encapsulated, were leak-tested at least every six months in 
compliance with State of California Radiation Control Regulations, and subsequently removed 
from T029. The only known cause for radioactive contamination in the facility was one incident 
involving the dropping of a Ra-226 capsule (described below). 

Radioactivity was released from one of the Ra-226 source capsules (Source No. 1) on 
March 23, 1964, when this source became detached from the nylon string and fell into the bot- 
tom of the source thimble. The 13-ft fall cracked the outer plastic encapsulation surrounding the 
inner capsule and released some loose Ra-226. Release of radioactivity was primarily confined 
to the well and the source thimble. An April 10, 1964, report describing the incident, the subse- 
quent recovery of the source, and the decontamination of the area outside the well is found in 
Ref. 5, Appendix A. 

Operation of the facility continued by replacing all the Ra-226 sources with two Cs-137 
sources. On November 20, 1970, the 4.6 Ci Cs-137 source dropped 10 i t  to the bottom of the 
well. No contamination release occurred. When all sources were removed from TO29 in 1974, a 
radiation survey was performed which showed that the facility was radiologically clean except 
for the interior of the RA-226 storage well (Ref. 5). 

All operations in Building TO29 with radioactive materials had been in support of DOE's 
and its predecessor agency programs. The iacility was transferred to the DOE's Energy Technol- 
ogy Engineering Center (ETEC) operating contract in September 1989. 





QRMED. To further reduce contamination to levels that are as low as rea- 
sonably achievable, the Ra-226 source storage well was excavated along with the Ra-226 source 
holder and both were disposed of as low-level radioactive waste. At the same time, the housing 
used for the Co-60 source was also demolished and the resulting uncontaminated debris was dis- 
posed of as nonradioactive waste. In addition, the exhaust system outside the building was re- 
moved, surveyed and determined to be clean for reuse. Soil samples collected during these op- 
erations were analyzed for radioactivity and showed no activity above background. The exca- 
vated area was then refilled. 

STATUS. Building TO29 currently stores nonradioactive hazardous materials (principally 
metallic sodium and NaK) prior to their planned disposal. 

LUSION. Based on results of the comprehensive 1988 radiation survey and the 
subsequent work described here, radiation and contamination levels in Building TO29 meet ac- 
ceptable limits and hence the facility may be released for unrestricted use. + 



quent disposal. 

Following temporary removal of the material stored inside the building, a rectangular area 
of the floor surrounding the Ra-226 source storage well was excavated (see Figure 4-1) using 
concrete saws and jack-hammers. A back-hoe was used to dredge the soil from the cut-up area. 
A vacuum cleaner was then used to remove soil in the immediate vicinity of the 12-in.-diameter 

I casing. Removal of the soil in this manner loosened the casing from the soil, with its inner con- 
tents of contaminated source thimble tubes (shown previously in Figure 1-9) still intact. A sling 
was attached to the casing and a fork-lift was used to move it to the floor where it was covered 
with plastic bags, tagged as radioactive material and transported to the Radioactive Material Dis- 
posal Facility (RMDF) at the SSFL. Figure 4-2 shows a photograph of the casing upon its arrival 
at the RMDF. A photograph of the excavated area of the well after removing the casing is shown 

i in Figure 4-3. The Co-60 source cell and the pit where the PuBe and PoBe sources were former- 
ly located are seen to the right and left side of the excavation respectively. .- 

I! 
I 
8 - 4.3 REMOVAL OF OTHER ITEMS 

The Co-60 source cell was demolished, and its storage well was excavated partially to a 
depth of approximately 2 ft below grade in the same manner as the Ra-226 source storage well. 
Although, as noted previously, there was no contamination present in this location, the Co-60 
structure was eliminated to an extent that provides an obstruction-free floor-space for future 
storage of nonradioactive materials. Routine smear surveys were performed at this location and 
the pit area to assure absence of contamination. Figures 4-4 and 4-5 show photographs taken 
during demolition of the Co-60 source cell and its storage well. The facility's exhaust blower 
was also removed. 



I 

Figure 4-1. Ra-226 Source Well Floor Area (Shaded) Marked Up for Excavation 
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I Figure 4-2. ~ h o t o ~ r a ~ h  of Ra-226 Source Storage Well Upon Transfer to RMDF 
from TO29 (front-most from fence) 



Figure 4-3. Photograph of Excavated Area of Ra-226 Source Storage Well in T029; 
Square Pit on Far Left at Floor Level is Former Location of PuBe, PoBe Sources. 

Former Co-60 Source Cell Block is to the Far Right 
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Figure 4 4 .  Co-60 Source Cell After Demolition of Surrounding Concrete 
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Figure 4-5. Photograph of C 4 O  Source Cell Area in TO29 After Partial ' 
Removal of Source Cell 
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outine smear survey data on the 0 source well components such as t 
the removed and retained ortions of the source well showed no activity above b 
hence these items were disposed of as normal industrial waste; the lead shielding surrounding the 
source well was sold as scrap. 

Routine smear survey of the exhaust blowers also showed no activity above background. 
These items were deemed reusable and hence were sent for refurbishment. 

The survey data for all of the above items are maintained in the facility decommissioning 
file (Ref. 5, Appendix B). 

4.5 SOIL ANALYSES 

I , 4.5.1 Soil Samples for Analysis 

Soil samples were collected to determine if any Ra-226 (or Cs-137) isotopes had migrated 
I - from the source storage well casing into the adjacent soil and the extent of any such contamina- 

. tion. Four samples were collected in masses ranging from 227 g to 948 g for spectrometric anal- 
I ; yses. The samples were collected from dirt adhering to the excavated source well casing (sample 
I No. 1 and No. 3), the excavated pit (sample No. 2) and the excavated dirt pile (sample No. 4). As 

shown in Figure 4-7, sample No. 1 was from the side of the source well casing, while samples 
No. 2 and No. 3 were from its bottom. Sample No. 4, not shown in Figure 4-6, was a random 
sample taken from the excavated dirt pile. 

Soil samples in the mass range of about 500 to 900 g are required for gamma spectrometric 
analysis using the standard Marinelli beaker (see Se~tion 4.5.2 below) and three of the four sam- 
ples had this desirable mass. However, one sample (sample No. 2 soil adhering to the bottom of 
the casing) weighed only 227 g which corresponded to all the dirt that was adhering to this area. 



Figure 4-6. Photograph of Disassembled Ra-226 Source Well 
Casing in Preparation for Disposal 
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collected were dried in an ove and large chunks of rock were removed. 
0-ml volume) was ith the soil sample, weighed and counted 

CA is programmable; for any unknown sample, it will calculate the activity in pCi 
of any isotope it identifies corresponding to the associate library. Typically, the instrument is 
used to measure U-238, U-235, Th-232, and their daughter products, K-40, Cs-137, Co-60, 
and Eu-152. Ra-226 (U-238 daughter) activity as well as the activities of its daughters (e-g., 
Pb-214 and Bi-214) are also measured. The MCA-calculated Ra-226 activity (and its daugh- 
ters) includes the Ra-226 daughter from naturally occurring U-238 and any postulated Ra-226 
that may have migrated from the source well. 

A correction to the MCA-calculated activity is required because of the peak overlap at 
185-1 86 keV from Ra-226 and U-235. Assuming that Ra-226 is in equilibrium with U-238 and 
that U-235 is 0.7% by weight of -238, it can be shown that the true Ra-226 activity is equal to 
the MCA-calculated activity multiplied by 0.5525. The stated assumption and the correction fac- 
tor are valid because no enriched uranium was ever used at the facility. 

Results from analysis of the soil samples in the above manner are presented in the next 
section. A statistical treatment of the type provided in the 1988 survey was not performed be- 
cause of the narrow scope of this effort (namely removal of a relatively small contaminated item 
from an inaccessible area) and because of the limited number of samples. 

4.5.3 Results and Discussion 

MCA-calculated activities of selected radionuclides obtained from the gamma spectrome- 
try of the soil samples are presented in %ble 2 (Table 5 of Ref. 5). All valued reported are con- 
centrations in units of picocuries per gram (pCi/g). Concentration of ~a-226'and Cs-137 are re- 
ported because these are the suspect isotopes that could have migrated from the sources housed 



Table 2. Results of Soil Sample 

Sample 
No. 

Disposed 

Sample Soil Sample Weight Location 
(€9 

Sidc of casing 1 938 

Bottom of 

of as radioactive waste 

Excavated din 1 920 1 ND I ND 1 23.1 1 0.28 1 0.40 1 Disposed of as ordin 

Rcmaindcr 

excavation 

Background 

SSFL soil 
average t 

Acceptance > 15 crn bclow 
Limit (DOE) surfncc ! 

oil in excavated area 

For comparison. Analyzed by 
U.S. Testing Company (Rich- 
land) for Groundwater Re- 
sources Consultants, Inc. 
(Ref. 9) 

Criterion from Table 2 (foot- 
note**) of this report 

ND: Not dctcctcd 
NM: Not mcasurcd 
*Daughter products of Ra-226 



lar comparison, but its activity, as a 

26 could be the reason for the relatively low con 
eivable that a material with lower activity of Ra- 

U-238, its parent) than normal soil (e.g., construction sand) was mixed with the soil during 
installation of the source storage well resulting in Ra-226 concentrations which are lower than 
the background for SSFL. The results, nevertheless, show no contribution to the activities of 
Ra-226, its daughters, or Cs-137, that could have migrated from the source storage well. 

The data shown in Table 2 with respect to sample No. 3 warrant some discussion. This 
sample shows a value of 4.1 pCi/g of Ra-226. Data from this sample for the other radionuclides 
are also not consistent with corresponding data for the other samples or with respect to the back- 
ground data. This sample is of a lower mass value than that required for performing MCA analy- 
sis, and spurious data of this nature have been found in soil samples of low mass analyzed in oth- 
er facility decontamination projects. However, for the present purpose, even if this value of 4. I 

I 
pCi/g is considered valid, it is still well below the 15 pCi/g DOE limit for Ra-226 for release of 

I . the facility "without radiological restrictions" (Ref. 2). The 15 pCi/g limit is also the remedial 
1 

action standard used by regulatory agencies (for example, the U.S. Environmental Protection 
i , Agency and the Nuclear Regulatory Commission) for release with respect to "unrestricted use." 

As shown in Figure 4-7, samples 2 and 3 were taken from locations that are immediately 
adjacent to each other. Thus, barring a highly localized spot (location of sample No. 3) to which 
the Ra-226 migrated, it would be reasonable to assume that Ra-226 activities would be the same 
for the two samples. If the migration of the Ra-226 was indeed localized, then it was contained 
in the 227 g of soil already removed from the facility, and hence, is of no future consequence. 
Given the consistency of the data from sample No. 2 with respect to samples No. 1 and No. 4, 
however, it is appropriate to conclude that the Ra-226 data for sample No. 3 is spurious, and that 
there is no actual Ra-226 in that location. 
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Figure 4-7. Schematic of Ra-22b Source Storage Well Showing 
Locations from where Soil Samples were taken for Analysis 
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Figure 4-8. I~~ter ior  of Building TO29 Following 
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e decommissioning costs were funded y Rockwell International and complete reco 
are unavailable. 
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